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1. Overview 
1-1. VT6102 PCI Fast ETHERNET MAC CONTROLLER FEATURES 


e Single chip Fast Ethernet MAC controller for PCI bus interface 
-- Compliant to PCI 2.2 specification. 
-- Provides a direct connection to PCI bus 
-- Supports two network ports : 10/100MB MII interface 


¢ High performance PCI mastering structure 
-- VIA self-define 256 bytes memory I/O or register I/O based command and status register 
-- Software oriented chain structure description to minimize hardware complexity 
-- Include on chip bus master DMA with programmable burst length for high PCI bus utilization 
-- Support Transmit data buffer byte-alignment for low CPU utilization 
-- Dynamic transmit packet auto queuing for back to back transmissin 
-- Programmable activity polling intervals for description DMA 
-- Programmable DMA arbitration priority to minimize overflow under flow condition 
-- Support early receive and early transmit interrupt for software parallel processing 
-- Interrupt controllable by receive/transmit descriptor list for saving interrupt service time 
-- PCI enhance command capable 


¢ Provides standard 100-M bits MII interface 
-- Support 100Base- T4 with CAT3, CAT4, CAT 5 UTP, STP 
-- Support 100Base-TX with CATS UTP, STP and fiber cables 
-- 10/100Mhz full duplex, half duplex operation 


¢ Separate 2K bytes FIFO for Receive and Transmit controllers 
-- both supports bursts of up to full Ethernet length 
-- Programmable receive and transmit FIFO threshold control for optimize PCI throughput 


¢ Flexible dynamically load EEPROM algorithm. 
-- Load after power-up 
-- Dynamic auto reload 
-- Embedded programming for configure modification 
-- Dynamic direct programming for manufacturing. 


¢ Support external Bootrom up to 64K bytes no external address latch 
-- Support Flash ROM read/write 
-- Support EPROM Read. 


¢ Support ACPI Functions 
-- Supports PC97, PC98, PC99 and Net PC requirements 
-- Supports PCI Bus Power Management Interface Specification Version 1.0/1.1 
-- Supports Advanced Configuration and Power Interface (ACPI) Specification 1.0 
-- Supports Network Device Class Power Management Specification Version 1.0 
-- Wake-up even support link change/magic packet/ unicast physical address/MS define pattern match 


¢ Support flow control functions 
-- Support IEEE802.3X for full duplex. 
-- Support force Jam capable for half duplex. 
-- multiple pause frame SON/SOFF. 


¢ Single 3.3V supply, 5.0V tolerant IO 0.35um triple metal CMOS technology 
¢ 128 pin PQFP package 
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2-1. Pin Diagram 


2. Pinouts 


fatat 
ei WOW » Se 
MONK OR ONWMVOAYTOROATROTSNWNAGCHAMYTNM 
qftaetaqaa aqagqgaaga 
SS SS SS Se OS SSS momma eS eeeeee 
a a ig iB a a 
Gan oe sav 
SSA 9av 
CvIN oe #0490 
OvIN sav 
MIN a 6av 
ei a 
aqAWvHy 
SSAWVH = oly 
aan 
SSA Se clav 
BYIN clay 
LLVA SlLaV 
eww A ud 
viv O SSA 
SIV = #Uuad 
aga rT ada 
SHOW ——— CO #dOLS 
JOON - #1aSAg0 
aaas > #AGUL 
SSAS = #ACHI 
caxLW = #3NVe4 
ZOXLW ——— 4 #2490 
LOXLW i SSA 
OaXLW = gay 
SXLW = Zlav 
OXLW Qa = 8lLaVv 
HYAN "a Lv 
dqas 0. dan 
SSAS ap) ocav 
OXY +S Lzav 
AQXYW n Le ezav 
oaxXYW ——— SSA 
LaXYW ezav 
ZaXyN ——— O 7asal 
caxyW = #eqg0 


[Os — 
[05 
(to 
115 
(20 
125 
{28 


te nN 

EFrErot*< 

= NOYSHEPUIVPOAKHKOMDNHNRO 
BBBLH BeSZEDOBZGEGRENNGHANAA 
SSsQuyxrS#2ergss2au >> Qa 

aaose oa 


Ver_01 


WIA ViA Technologies, Inc. Preliminary VT6102 


2-2. PIN LIST 


[PinName| Pin | Type [PinName[{ Pin | Type | PinName| Pin | _ Type _| 
| ADSI | 119 | VO | cBe3# [| 1 | TE MTxp3 | 88 | 
| AD30 | 120 | WO | CBb2e | 4 | TE MTxp2 | 39ST 
| AD29 | 121 | VO | CEH | 24 | TE xpi | 90 S| 
| AD28 | 122) | WO | CEO | 35 | tT Mrxpo | 91 | SO 
| AD27 | 125, | VO FRAME#[ 15S | VOT MTXE | 92 [OT 
| AD26 | 126 | WO | IRDY# | 16 | Vo | mrxc | 93 [| 
MERR | ot 
| AD24 | 128 | WO sTop# | 19 | So] MRxc | 97 | 


| | 


| AD2i | 6 | WO | PAR [ 23 | 
| ADI | 9 |__| INTA# 


1 


1 


| 21 
| 80 
| 78 


2 
7 
78 
7 
7 


-apos_[ 41 | vo [aos or] 0] vss [a] Gn 
| ADO? | 42 | WoO [ MAG | 64 | O | vss_ | 115 | GN 
ADOT =|. 348. |] MAO | 63] Oe 2] WSS L952 — |. GND | 
| ADOO | 44 | vo MaAor | 62 | OT SSS | 66 |S GND 
Cvrest[ 107] 1 | maoo[ or] 0] vss 57 [Gn 
|PHYRST | 109 | O [| Mb7 | 60 | WO | vss_ | 46 | GND | 
PWOLINCI| 110 | O  [ MDS | 58 | YO | vss {| 31 | GND | 
Pcs [47] 0 —] mp3 | sa] vo | vss 13. | Gn — 
| Bpcs# | 50 | O  [MD2ECK| 53. | Wo | vss | 4 | GND | 
| BPRD# | 49 | O  |[MbDWVEDI| 52. | VO | svss | 103 | GND | 
| BpwR# | 48 =| 0 [MbO/EDO| 51_—| vos svss_ | 96 | GND | 
Pd crs [Pt] _svss_[_87_| GND 
wc [ sav 2 [vor 
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Et ee ee I 
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2-3. PIN DESCRIPTIONS 


Signal Type Definition 


Type | Name | CSC finition 
| O | Output__| Thisisastandard active drive 


1/0 
T/S Tri-stae is a bi-directional, Tri-stae input/output pin 
This allows multiple devices to share as a wire-OR 


O/D 
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2-3-1. PCI Bus Interface 


| No. [| Name |Type| os CCSCéieccrriptiom 


119-122, AD[31:0] I/O _| Address and Data are multiplexed on the same PCI pins. A bus 
eros transaction consists of an address phase followed by one or more data 
10-12.25-30 phases. The address phase is the clock cycle in which FRAME# is 
33,34,36-38 asserted. Write data is stable and valid when IRDY# is asserted and 
40-44 read data is stable and valid when TRDY# is asserted. 


114 PCICLK I PCI Clock provides timing for all transactions on PCI and is an input pin 
to every PCI device. 


INTA# | OD_ | Interrupt is an asynchronous signal which is used to request an interrupt 


113 PCIRST# I PCI Rest. When PCIRST# is asserted low, the VT6102 chip performs an 
internal system hardware reset. PCIRST# may be asynchronous to CLK 
when asserted or deasserted. It is recommended that the deassertion be 
synchronous to guarantee clean and bounce free edge. 

1 C/BE#([3:0] I Bus Command/Byte Enables are multiplexed on the same PCI pins. 

14 During the address phase of a transaction, CBE3-0B define the Bus 

24 Command. Burring the data phase, CBE3-0B are used as Byte Enables. 

35 The Byte Enables define which physical byte lanes carry meaningful 
data. CBEOB applies to byte 0 and CBE3B applies to byte 3. 


— IDSEL | ri ID Select.Used as a chip select during PCI configuration cycle. 


FRAME# I/O | Frame:.Cycle Frame is driven by the current master to indicate the 
beginning and duration of an access. FFRAME+# is asserted to indicate a 
bus transaction is beginning. While FRAME+# is asserted, data transfers 
continue. When FRAME# is deasserted, the transaction is in the final 
data phase. 


16 IRDY# I/O | Initiator Ready indicates the initiating agent's ability to complete the 
current data phase of the transaction. IRDY# is used in conjunction 
with TRDY#. A data phase is completed on any clock when both 
IRDY# and TRDY# are asserted. During a write, IRDY# indicates that 
valid data is present on AD31-0. During a read, it indicates the master 
is prepared to accept data. Wait cycles are inserted until both IRDY# 
and TRDY# are asserted simultaneously. 

17 TRDY# I/O | Target Ready indicates the target's agent's ability to complete the current 
data phase of the transaction. TRDY# is used in conjunction with 
IRDY#. A data phase is completed on any clock when both IRDY# and 
TRDY# are asserted. During a read, TRDY# indicates that valid data is 
present on AD31-0. During a write, it indicates the target is prepared to 
accept data. Wait cycles are inserted until both IRDY# and TRDY# are 
asserted simultaneously. 


18 DEVSEL# I/O | Device Select, when actively driven, indicates the driving device has 
decoded its address as the target of the current access. As an input, 
DEVSEL# indicates whether any device on the bus has been selected. 

23 PAR T/S | Parity is even parity across AD31-0 and CBE3-0B. PAR is stable and 
valid one clock after the address phase. For data phases PAR is stable 
and valid one clock after either IRDY# is asserted on a write transaction 
or TRDY# is asserted on a read transaction. 

GNT# Bus grant asserts to indicate to the VT6102 that access to the bus is 
granted. 
oa anna Bus request is asserted by the bus master indicate to the bus arbiter that 
it wants to use the bus. 


PERR# Parity error asserts when a data parity error is detected 
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2-3-2. Network Interface 


Description 
Collision detect when the external PHY device 
Carrier sense is asserted by the external PHY when the media is active 
MII 4 parallel transmit data lines. This data be synchronized to 
assertion by the MTXC _ signal 


88-91 MTXD[3:0] 
2 MTXE Transmit enable signals that the transmit is active in the MII port to an 
external PHY device 


MTXC I MII transmit clock supports the 25mhz or 2.5mhz_ transmit clock 
supplied by the external PMD device. This clock should always be 
active. 


MCOL 
4 MCRS 


Nn 


\o 


MERR MII receive error asserts when a data decoding error is detected by 
external PHY device. 
MRXC 


MII receive clock supports the 25mhz or 2.5mhz_ clock. This clock is 
MRXDV MII data valid 


recovered by the PHY. 
99-102 MRXDJ[3:0] I Four parallel receive data lines. This data be driven from external PHY 
be synchronized with MRXC signal. 


105 MDC MII management data clock be soured by VT86C100A MDC bit 
(MIIR:0) to the external PHY devices as timing reference for the 
MDIO signal. 
MII management data input/output, read from MDI bit (MIIR:1) or 
written from MDO bit (MIIR:2) 


\o 


| No. | 
| 98 


2-3-3. EEPROM Interface 


| No. [| Name |Type| ——Céieccrription = 


EEPROM Chip Select: Chip select signal for the external EEPROM 
when a EEPROM is used to provide the configuration data and 
Ethernet Address. A 100K pull-up resistor is connected. 
48 BPWR# Ped Boot ROM Write enable, it’s provides the active low output control to 


the flash 


BPRD# ered Boot ROM Read: Read the Boot ROM on the memory support data 
bus. 


| 50 | ~~ BPCS#_—|_—O__| Boot ROM chip select on local memory databus. 
51 MDO0O/ VO Bootrom data bus 0 

ee ee ee Serial ROM Data output 
52 MD1/ YO Bootrom data bus 1 

PL Sr [0 [scatowbsame 
53 MD2/ ECK YO Bootrom data bus 2 

pL MUEOE Lio | SctatmonChocksigat 
54 VO ] 
55 


MD3 Bootrom data bus [3-7 
MD4 

58 MD5 

59 MD6 


MD7 


60 
82-61 MA[I5:0] | O | Bootrom address line [15-0] 
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2-3-4. Power Management interface 


| Name |Type| CSC Sccrription 
110 WOL Bez Wake on Lan Event,,programmable pulse or button WOL event, active 
high. 


PME# Power management event.interrupt outpur 


AUXRST# PHY reset aux input. This pins might connect to PCI reset for non-wake 


on LAN design. This pins is normally no connect or pull up with 22 
ohm resistor. 
PHYRST PHY RESET Pin, PHY reset output to external PHY device. This 
output polarity control by VTEST, When VTEST=0,PHY reset high 
active, When VTEST=1,PHY reset low active. 


VTEST Test control Pin,it can control PHY reset output polarity 


2-3-5. Power and Ground 


| No. [| Name |Type| ——CC‘éi ccrriptiom 


hi a 


86, 95, 104 SVDD — Standby VCC Power: +3.3V 


4,13,22, Ground: 0V 


31,39,46, 

57,66,7 

5,115, 
124 


87,96, 103 SVSS Ground: 0V 
RAMVDD | P| Memory Interface Power 
RAMVSS Memory Interface Ground 
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3. FUNCTION DESCRIPTION 


3-1. GENNRAL DESCRIPTION 


The VT6102 ACPI PCI bus master 100 M FAST Ethernet controller is CMOS VLSI designed for easy implementation of 
CSMA/CD IEEE 802.3u 100M local area networks. Significant features include: twisted-pair interface, PCI Plug&Play 
compatibility, 32 bit bus mastering, powerful buffer management and Early Interrupt Receive/Transmit. 


The VT6102 integrates the entire bus interface of PCI systems. Setting hardware jumpers or software configures the 
VT6102 bus interface. The VT6102 also complies with PCI Specification v2.1. The VT6102 supports the Media 
Independent Interface (MII) network interface. 


PCI v2.1 Boot Config. 
ROM EEPROM 


Configuratio 


Registers & 
EEPROM 
Control 

AD[31:0] 
PCICLK ally Counters 
PCIRST# 
INTA# 
CBE#[3:0} TXD[3:0], 
IDSEL PCI : RXD[3:0], 
FRAME# Bus 10/100M TX_EN 
IRDY# Interface . MAC Tx/Rx X_ER, RX_ER 
TRDY# Unit Protocol TX_CLK, RX_CLK 
DEVSEL# State RX_DV, CRS, COL 
STOP# : MDIO 
PAR 


PCI CFG 


3-1-1. FIFO and control logic 


The VT6102 incorporates two independent 2K bytes deeper FIFO for transmit or received data from system interface or 
to the network interface, providing temporary storage of data, free host system from the real-time demands on network. 
The VT6102 enhanced the FIFO management logic to handle received data packets up to four packets before transfer to 
system data buffer. This ability reduce the packets losing due to PCI bus mastering abrition latency. 


3-1-2. Network interface 


The VT6102 ACPI support one MII interface 
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3-2. MIl INTERFACE 


The MII interface is an IEEE 802.3 compliant interface that provides a simple and easy interconnection between the MAC 
layer and PHY device. This interface has support the following characteristics: 

;  Bupport both 10M and 100M data rate. 

; ©ontains data and synchronous clock 

;  #-bit independent receive and transmit data. 

; PUses TTL signal levels and compatibles with common CMOS processes. 


3-3. EEPROM INTERFACE 


00H 
02H 
03H 
04H 
OSH 
06H 
07H 
08H 
09H 
OBH 
0CH 
OEH 
OFH 


3-3-1. Direct Programming of EEPROM 


The VT6102 features a easy way to program external EEPROM in-situ. When the RESET is active and if the upper 
byte of OFH on EEPROM is not 73H, the EEPR bit will not be set to indicate that the current EEPROM has not been 
programmed yet. This will allow the VT6102 to enter Direct Programming mode if EELOAD is also set. In this 
mode the user can directly control the EEPROM interface signals by writing to the ECSR Port and the value on the 
EECS, ESK and EDI bits will be driven onto the EECS, SK(MD2), and DI(MD1) outputs respectively. These 
outputs will be latched so the user can generate a clock on SK by repetitively writing | then 0 to the appropriate bit. 
This can be used to generate the EEPROM signals as per the 93C46 data sheet. 


To read the EEPROM data, users have to generate EEPROM interface signals into EECS, DI and SK as described 
above and in the mean time read the data from DO(MD0) input via pin SDO. Reading Data Transfer Port during 
programming will not affect the latched data on EECS, SK, and DI outputs. When the EEPROM has been 
programmed and verified (remember to program the upper byte of OEH & OFH with 73H), the user must give 
VT6102 a power-on reset to return to normal operation and to read in the new data. 

The Direct Programming mode is mainly used for production to program every bit of the EEPROM. Once the 
upper byte of OEH has been programmed with 073H and a power-on reset has been performed, there is no way to 
change the contents of EEPROM except Configuration Registers A, B, and C, which will be discussed in the 
following paragraph. For more information, refer to EECSR. 
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3-3-2. EMBEDDED PROGRAMMING OF EEPROM 


If the upper byte of OFH of EEPROM has been programmed to 073H when VT86C100A is loading the EEPROM 
data during power-on reset, the EEPR bit of Signature Register will be set to prohibit the Direct Programming mode. 
However, the user can still program the configuration registers A, B, and C using the Embedded Programming mode 
by following the routine specified in the pseudo code below. This operation will work regardless of the value of 
EECONFIG. The setting of the EELOAD bit of Configuration Register B starts the EEPROM write process. 
Care should be taken not to accidentally modify the POL and GDLNK bits because these two bits return the value 
indifferent from the setting. This programming process is ended when the EELOAD bit goes to zero. 
EEPROM_EMB_PROG ( ) 


{ // defined constant: CONFIG_B, EELOAD 
// declared register: value, config_for_A, config_for_B, config_for_C 
// declared function: DISABLE_INTERRUPTS, ENABLE_INTERRUPTS, READ, WRITE, WAIT 


DISABLE_INTERRUPTS ( ); 

value = READ (CONFIG_B); 

value = value | EELOAD; 

WRITE (CONFIG_B, value); 

READ (CONFIG_B); 

WRITE (CONFIG_B, config_for_A); 
WRITE (CONFIG_B, config_for_B); 
WRITE (CONFIG_B, config_for_C); 
while (value || EELOAD) 


value = READ (CONFIG_B); 
WAIT (); 


} 
ENABLE_INTERRUPTS ( ); 
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3-4. BUFFER MANAGEMENT & HOST COMMUNICATION 


The VT6102 provides an simply and effective buffer management and host communication method through the PCI Bus 
master: There are two descriptor lists, one for receive and one for transmit. The base of these two list are pointed into the 
CRDA (18h) and CTDA (1ch) registers. 


The descriptor list reside in the host physical memory address space with double word boundary. And each 
descriptor lists just point to one single buffer, but a data buffer consists of either an entire frame or part of a frame. Data 
chain can be enabled or disabled by DES1 C bit. Data buffer also reside in host physical memory double word boundary 
space. 


The device driver can make the last descriptors next link be point to first descriptor address, become a ring buffer 
structure. 


\ | Buffer 1 


Descriptor 0 


) | Buffer 1 


Descriptor 1 


Next Descriptor << 


3.5 BUFFER STRUCTURE AND INTERRUPT CONTROL 
A data consists of an entire frame or part of a frame, but it cannot exceed a single Ethernet frame size. Buffers contain only 


data; All buffer status is maintained in the descriptor . Data chaining can be enable or disable by Chain bit in DES1[15]. 
The interrupt control also can be enable or disable by DES1[23] 


3-5-1 Multiple Chained buffer structure 


The VT6102 can support multiple chain buffer for direct map to OS*s data buffer. The VT6102 bus mastering module 
will direct move the data from network to the OS*s data buffer or direct transmit the data in OS*s buffer onto network not 
necessary move to a temperate data buffer. But the data buffer must be double word aligned. In this multiple chained buffer 
structure, the first data buffer’s descriptor Chain 
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Simple Ring Buffer Structure Multiple Buffer Frame 


C=DES1[15] 


3-5-2 Interrupt Control 


The VT6102 can controllable the receive descriptors and transmit descriptor for what the interrupt occurred. 

The IC bit (DES1[23]) be set 1, the receive or transmit interrupt will be generate the interrupt no matter the frame been 
complete received or transmitted. This feature will enable the OS pre-fetch the frame header or saving the interrupt service 
overload. 


ER Interrupt 


Here 


Interrupt 
Here 


Interrupt 
Here 


Interrupt 
Here 


7 Save this 
interrupt 
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3-5. FLOW CONTROL 


The VT6102 support flow control in both half duplex and full duplex. In half duplex mode, VT6102 support jam 
based flow control, when traffic busy, MAC will send jam pattern. In full duplex mode, the pause frame detection 
logic operate base on the flow control register 0x80, if this flow control bit is set to enable, The Vt6102 will detect 
PAUSE frame. 


3-6. POWER MANAGEMENT 


The VT6102 support ACPI Specification V1.0 and Network device class power management, and PC97/PC98/PC99 
and net PC requirements, four wake-up evens are Support in VT6102 and can wake up the system when it received a 
frame that qualifies as a wake-up packet. 


3-6-1. Wake up events 


e Link status change 
- If this link state have change connect or disconnect and PMEOVR bit (0x83/bit 7) enable, 
PME# will be generated when link state change. 


e Magic packet 
- When VT6102 is set to magic packet mode, it require that a received packet qualify as a Magic Packet 
The Magic packet pattern 6 FFh byte + SA duplication 16 times destination address of received magic packet 
matches, meanwhile Magic register (OxAO/bit 5) set enable, VT6102 will received this packed. 


¢ Unicast phisical address match 
- When VT6102 is set to unicast mode, it require that a received packet qualify as a unique individual address 
and unicast register bit (OxAO/bit 5) set enable, VT6102 will received this packed. 


e MS defined pattern match 
- IP (ARP) 
- Name Query 
- NETBIOS 
- VIA defined 


3-6-2. Power states 


Device state mA mA 
eee SL ee | 
Tx,Rx Active 
PUR Jectiweamctonmee| [7 | wee 
PCI bus transaction IDLE 


D3 hot PCICLK IDLE, MAC=25M Wake up event 
D3 cold PCL power off, MAC=25M| Wake up event 


Ver_01 17 


WIA ViA Technologies, Inc. Preliminary VT6102 


4. REGISTERS 


4-1. PCI CONFIGURATION REGISTER 


31 


16 15 0 
00H 
04H 
08H 
0CH 


10H 


Base Address Registers 


Sie 
EE 


Q 
a 


20 
24H 
Card Bus CIS Pointer(00) 2 
SUB-Vendor ID 2CH 
30H 


: 


oo 
, 


SUB-System ID 


Expansion ROM Base Address 


Reserved 34H 


Reserved 38H 


Max_Lat Min_Gnt 3CH 
Power Management Capabilities (PMC) Capability ID 40H 


Data PMCSR_BSE Bridge Power Management Control/Status Register 44H 
sparen | MCS 

Rserved 50H 

Rserved 50H 


Reserved 
Reserved 


4-1-1. PCI Configuration description (00-05H) 


Symbol 
0-15 Vendor ID |This field identifies the manufacturer of device. 1106 
02-03H 16-31 This field identifies the particular of device. 3043 


04-05H 


> 
Q 


AAIAIAIAAIAIAI AAA 
BEREEEEeEeeeEr 


pecial cycles enable 


emory write and invalidate enable 
GA palette snoop 
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4-1-2.PCl Configuration description (06-4FH) 


[OFFSET [Bit] Symbol_| Description [Default] 
06-07 | 0-3 | Stas [Reseed —SSS—S—~—~—CSCSCSSSSCSCSCS SCC RO 
06-07H_| 4 [Status | Capabilities, such as PCI power management. | 1 RO_ 
06-07 | 5 | Status 66MHz Capable SSCS RO 
06-07 | 6 [Status J UDF supported | 0 [Ro 
06-07H_| 7 [Status [Fast back-to-back capable | 1_[ RO, 
06-07H_| 8 | Status [Data party error detected | 0 _[ RO, 
06-07H | 11 | Status |Signaled target abort——=—SS—SSSCSCSCS~S PRO 
06-07 | 12 [Status Received target abort | 0 [ RO, 
06-07H_| 13 | Status Received master abort | 0_[ RO, 
06-07H_| 14 | Status |Signaled system error ___——————~dY 0 RO, 
06-07 | 15 [Status [Detected parity error | 0 [RO 
08H | 0-7 _| Revision ID [This register a device specific revision Klentifier | 40h _[ RO_ 


09-0BH 8-31 Class code |The register is used to identify the generic function of the 

Peete ieee eel device and specific register-level programming interface. 
OCH 0-7 CacheLine |This register must be implement by master devices that can RW 
eT eT [Sie [fees tte nemo stead inaatecommande | 
ODH 8-15 Latency _|This register must be implemented as writable by any RW 
pe | ine” [nisertaran rman wedaephase | 
OE 16:23 [Header Type |RefertoPCI21SPECSSSC*dYCSSC*dCRO 
oars [sist _fpuitinetess 


0-7 The Cap_Ptr |The register provides an offset into the function’ s PCI 
configuration space for the location of the first item in the 
Capabilities linked list 


40H 0-7 CapID_ |When set 01 identifies the linked list item as being the PCI] 01 
power Management registers. 


Netx item This field provide an offset into the function’s PCI 
pointer |configuration space pointing to the location of next item in 
the function’ s capability list 


42-43H Version _|A value of 010b indicates that this function complies with 
revision 1.1 of the power management interface 
specification. 


42-43H PME CLK |PMECLK=1, relies to PCI clock for PME# operation 

PMECLK=0, no PCI clock is require for the function to 

_——— PME#. 
BoA [4 | Reserved | 
42-43H ——— The device specific initialization bit —_ 
42-43H AUX_Curr |This 3 bit field reports the 3.3 Vaux auxiliary current 

requirement for the PCI function..refer to PM11 Spec 
42-43H aa D1 Support |If this bit a 1,this function support D1 PM state | =| RO | 
42-43H f= =] D2 Support |If this bit a 1,this function support D2 PM state Lee 


42-43H 11-15 PME _ Supp |This 5 bit field indicates the power state in which the 
function may assert PME#. 
Bitll XXXX1b—PME# can be asserted from DO 
Bitl2 XXX1Xb—PME# can be asserted from D1 
Bitl3 XX1XXb—PME# can be asserted from D2 
Bitl4 X1XXXb—PME# can be asserted from D3h 
BitlS 1XXXXb—PME# can be asserted from D3c 


44-4F PMCSR {Refer to Power Management spec 1.0 | RWC 
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4-2. VT6102 INTERNAL REGISTER MAP 


00H 
TCR RCR 04H 
CRO 08H 
10H 
54H 
5CH 
68H 
6CH 
70H 
74H 
78H 
7CH 
STICKHW 80H 
Reserved 
8 
| EECHKSUM | 0 —s| SC BPINDATA_—{|_——sBPCMD_—__s|—(90H 
Pp CCE CS SULPHYID {| ———CSUSPENDMILAD | 94H 
98H 
A 
A 
8H 
CH 
B 
B 
CH 
BYTEMSKO _ [127:96] 


BYTEMSK1 [95:64] 


BYTEMSK2 [31:0] 
BYTEMSK2 _ [127:96] 
F 


BYTEMSK3 _ [127:96] FCH 


2 
Q 
x 


wn — eye 


CH 


\o 
: 


a 2/2/4 
oleeed fee 


mS SS PZIQ/Q/Q/Qjz Dw) S| > =) 
o) o) 
eee eeeeecaaeagace : i ; i if 
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4-2-1. VT6102 internal register description (00-07H) 


| OFFSET |__ Bit | Symbol [| ————Cé@esseription =| Default [ACC 
Po-sH [0-63 [PAROS |Bthermetaddres SS SSSSCSCS~dSCRW 


RCR 
06H SEP _ |Error Packets Accepted RW 
aa ae le If SEP=0, packet with receive errors are rejected. lode 
If SEP=1, packet with receive errors are accepted. 
06H 1 AR Small packets Accepted RW 
ae eae ae If AR=0,packet smaller than 64 byte are rejected. ae ia 
If AR=1,packet smaller than 64 byte are accepted. 
06H 2 AM __ |Multicast packets accepted RW 
= Eee EP 
If AM=1, packet with multicast are accepted 
06H 3 AB Broadcast Packets Accepted RW 
eal i Balt If AB=1,packet with broadcast are accepted. ali 
If AB=0,packet with broadcast are rejected. 


PROM _|Physical address packets accepted RW 
If PROM=0,physical address must match node address 
in PARO-S. 
If PROM=1,all packet with physical destination address 
are accepted. 


RRFTO_ |Receive FIFO Threshold 
64 byte 
32 byte 
128 byte 
256 byte 
512 byte 
768 byte 
1024 byte 
store & forward 


oer _[ 6 | RRFTT | 
a ae ce 
eee a ee ge geen) | 


OTH} | RESV [Reserved _____ OTR 


LBO {Transmit Loopback mode RW 
Normal 
Internal loopback (MAC only) 
MII loopback(MAC-PHY) 
223 or other loopback 


ial _ lead Back-off priority selection [| i 
aa: OFSET =0,VIA back off algorithm 
If OFSET =1,National specification compatible backoff wl | 


rt pe nel 


RTSFO |Transmit FIFO Threshold (Model0T) RW 
128 byte 
256 byte 
1024byte 512 byte 
store & forward 


[om [6 RST 
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4-2-2.VT6102 internal register description (08-09H) 


| OFFSET | Bit__| Symbol | —Ciescription «| Default | ACC 
| 08H | INIT _[INIT processbegin RW 


08H 1 STRT  |Start NIC RW 
If Start=0,no command entered. 
If Start=1,start processing a command. 

08H 2 STOP |Stop NIC RW 
If Stop=0,command processing is in process 
If Stop=1,no command processing is in process 

08H 3 RXON {Receive process RW 
If RXON=0,no in receive state 
If RXON=1,turn on the receive DMA state 

08H 4 TXON _ |Transmit process RW 
If TXON=0,no in transmit state 
If TXON=1, turn on the transmit DMA state 

08H 5 TDMD Transmit poll demand RW 
If TDMD=1,set | to poll the TD once, it will be cleared by 
itself after polling complete. 

08H RDMD {Receive poll demand RW 
If TDMD=1,set | to poll the RD once, it will be cleared by 
itself after polling complete. 


[eH [7 RESV [Reserved SSSSCSC~—SS |_| 


CRI 
09H EREN _|Early receive enable 
If EREN=0, disable early receive mode 
If EREN=1, enable early receive mode. 
| OOH | tT CRESV [Reserved RW 
09H 2 FDX _ |Full duplex RW 
If FDX=0,set MAC to half duplex mode 
If FDX=1, set MAC to full duplex mode 
09H 3 DPOLL |Disable TD/RD auto polling RW 
If Dpoll=0,set TX/RX auto polling enable. 
If Dpoll=1,set TX/RX auto polling disable. 
| OOH | 4 | CRESV [Reserved RW 
09H 5 TDMD1 |Transmit poll demand 1 RW 
If TDMD=1,set 1 to poll the TD once, it will be cleared by 
itself after polling complete. 
09H RDMD1 |Receive poll demand 1 RW 
a i oer 
itself after polling complete. 


09H 7 SFRST_ |Software reset RW 
If SEFRST=0,normal condition 
If SFRST=1,software reset. It will be cleared after software 
rest complete. 
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4-2-3. VT6102 internal register description (0C-1FH) 


| OFFSET | Bit__| Symbol | —Cieescription (| Default | ACC 
| OCH | 0 | PRX [Received a packet successfully | 0 [RW 
| OCH |__| PTX _ [Transmitted a packet suocessfully _[_0_{RW| 


Receive error RW 
When this bit is set, MAC received with the following errors 

1.CRC error 2.Frame alignment error 3.fifo overflow 4.RD 

linking error. 


aa error 
When this bit is set, packet transmitted is abort due to 
nk excessive collision. 2.Txmit underflow 3.TD linking error 


et} ge emma | | 

OCH | 5 | RU __ [Receive bufferlinkerror TTR 
[0c [6 BEPC Bus ena oT 
| OCH | 7 | CNT_[CRC or miss packet tally counter overflow. | OT RWI 

ISR1 

| ODH | 0 | ERI__[Early receive interrupt. = RW 
| ODH | 1 | UDFI_ [TX FiFOunderflowevent dT RW 
| ODH | 2 | OVFI [Receive FIFO overflow | RW 


ODH 3 PKT Race |FIFO overflow condition, it’s mean next packet race with RW 
current packet 


| ODH | 4 | NORBF [No more receive buffertobeused | RWI 
| ODH | 5 | ABTI__ [Transmit abort interrupt because of excessive collision _ |__| RW] 
| ODH | 6 | SRCI_ [Portstatechange CT RW 
| ODH | 7 | GENT [General purpose Interrupt RW 


re ee se eee ee eal 

ISRO register. 

Sa a a ld 
ISR1 register. 


| 10-17H_ | 0-63 | MARO-7 [Multicastaddress RW 
| 18-IBH | 0-31 | [Curr RX_DESC_Address RW 
LIC-IFH | 0-31 [| [Curr TX_DESC_Address RW 
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4-2-4. VT6102 internal register description (20-2FH) 


fofojojojo}] Length {10:0} | RSRI | RSRO__|_ RSE 
| Reserved | Reserved CLO} 0J0]0] RX _Buffer_Size [10:0] __|_RDSE! | 


| OFFSET | __ Bit | Symbol [|_———Ci esscrription =| Default | ACC 
RDSE0-RSRO 

P 20H [0 | RERR [Reoeherenor —SSSCSCS~S~SSSC*dR 
P08 [tf eRC Jer enor SSOSCSCSOSSCSCSCSC 

[208 [2 [FAR [Frame alinmentenor SSCS =*dR 
[208 [3 [FOV |FiFOoverfow SSCS ~~ 
208 [4 [LONG [A Tong packer SSCS =* RO 
[208 [5 RONT Arun packet SSCS =O 
/ 208 [6 [SER [Sysiomeror ————SSSSCSCSCSCSCSSSSSSSSCSCSCS SS ~* RO 
/ 208 [7 [BUFF [Buffer underfiowenor SSS =O 


RDSEO0-RSR1 


[ain 8 [FDP [ndofpackedbutfer SCS SSC*dRO 


STP |Packet start 
STP EDP 
Single buffer descriptor 
The start descriptor of chain buffer 
The end descriptor of chain buffer 
The start middle descriptor of chain buffer 


CaN haiti SSS*dCS*RO 
pF PAY NIC accept PhysicaTadirews packet ————SSCSCS~sCSCSC=*rRO 
pF BAR NIC accept broadcastpacket_ SSCS SS=*dR 
[MAR NIC accept multicast packet —————SSSSSCS~S «SRO 
pi SV Jrewened SSCS «SR 
[5 ROK Received packed wuccesaly————SSSSCS~d*dRO 
[22-23 _[ 16-26 | Length [Received packetlength SSCS S~*dRO 
[23H [27-30 [0000 [Extend byte count for abnormal size Bibernet frame |_| RO. 


23H 31 Owner bit, set by driver at initialization. RW 
If OWN=0, descriptor is owed by host. 
If OWN=1,descriptor is owned by NIC 


RDSE1 


24-25H _ Buffer Size 
tle Receive buffer size for this descriptor, the total byte count of ele 
the whole frame will be store in the last descriptor. 

PT [0000 |Mustberero SS SSSCSC~sSC“‘“r CW 
ee 
| 2627K_| 1631 RESV [Reseed SSCSCSCSCSSTS | _ _] 
ae Se ee een ee en ee es 


RDSE2 


[28-2BH [0-31 | RDSE2 [RX DATA BUFFER STARTADDRESS _———+|__[ RO. 


P2C2mH [031 _[ EDSES [RDBRANCHADDRESSSSSSC~CSSC*dRO 
Fee (ESS eae (PS 
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4-2-5. VT6102 internal register description (40-4FH) 


jo] Reserved | SRE] TSRO___| TSE | 
| Reserved | TCR CJ OJOJO]O] _—TX_Buffer_Size [10:0] __| TDSEI | 


TX DATA BUFFER START ADDRESS TDSE2 


| OFFSET | Bit__| Symbol | Ci escription (| Default | ACC 


TDSE0-TSRO 
P aOH [03 | NCRO3 [Colfisionreuy cout SCS —=SR 
P| 4 | COLS |Fxperiencecolision mihistwansmitevent——«d’|~SS—C*d RO 
PS RESV Reserved SSCSC~C~C~C~CSCSS~* RT 
Ps RES Reserved SSS 
Pah 2 al CDH _|CD hearbeat, this bit only effective in 10base-T mode, when 

Set this bit indicates a hearbeat collision check failure. 

TDSE0-TSR1 
POD FYI IPO underfoweven 
[2 IBF Invalid TD Format or structure or TD underiow | 
Pf 3 [SeRRfSysiemenor—SSCSC~S~SCSSSC*dRO 
PRES Reserved ———SSSCSCSCSCSSSCSSSSCSCSCST=*SR 


15 TERR |Transmit error 
If TERR=0,transmit successful 
If TERR=1,excessive collision (COLI6TM) 


GA [630 [RES Reened —SSSSC~*dTSC* RO 


31 Owner bit, set by driver at initialization. RW 
If OWN=0, descriptor owned by host. 
If OWN=1,descriptor owned by NIC 


TDSE1 


44-45H 0-10 TBS _|TX_ Buffer Size 
Transmit packet buffer size for this descriptor, the total byte 
count of the whole frame will be store in the last descriptor. 


SESSA_[ 1-14 [0000 [Extend fragment of frame length, mustbe zero. +f —~+pRO. 
Parasn [13 | C|ehainbutte SSCS SSC*RO 
TDSE1-TCR 
PaeaTA [16 [CRC PisaBle CRC generation SSCS ~—~«dRO 
pa RES Resend SSCS «RO 
Pa SP Jota of wansmit packet SSCS S~«*dRO 

[22 [EDP [End oF ransmit packet ——————SSSSSSSS~S «SRO 


23 IC Assert interrupt immediately while the descriptor has been 
Send complete. 
P3431 [RES Reserved SSCS __] RO 


TDSE2 


484BH [031 | TDSE2 [IXDATA BUFFER STARTADDRESS | __ RO. 


TDSE3 
4CH TDCTL If this bit set to 0, issue interrupt for this packet 
pT PM Timstiscto romengsensacs™ ||| 
[aC [13 [DCT [Received SSSCSC~SSC~«*RT 
[scart [431 1bse3 [TD BRANCHADDRESS RO. 
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4-2-6. VT6102 internal register description (6C-6FH) 


| OFFSET | Bit__| Symbol | —Cieescription (| Default | ACC 


PHY_ADR 


PHYAD |Extend PHY device address 00001b| RW 
These register bytes store from EEPROM loading when 
power up or EEPROM auto-reloading , it’s can be 
programmed by software. 

MFDC |Accelerate MDC speed RW 
If MFDC=0,MDC=normal 
If MFDC=1,MDC=4X accelerating 


bel ed MPOO_|MII management polling timer interval 


1024 MDC clock cycles 
512 MDC clock cycles 
128 MDC clock cycles 

64 MDC clock cycles 


SPD10 |PHY Speed 
If SPD10=0, speed at 1OOMB 
If SPD10=1, speed at 10 MB 


LNKFL |Link Fail 
If LNKFL=0, link success. 
ae ee LNKFL=1, link fail that no cable is connect. 


| ODH | 2 | RESV [Reserved 
ou | 3 — aa dene chetense [1a 


6DH PHYOPT |PHY option RW 
If PHYOPT=0, PHY address will be update by EEPROM 
If Co ae 1, use default PHY address as 0001b. 
| Oo [RWI 


SDH} _5_|_RESV_ Reserved 


| FH | 0 | DMAO | 
-—OEH | 1 | DMAL_ 


6EH 


1024 byte 
store & forward 
store & forward 


| 6EH | 3 [| CRETO [If CRFT2,CRFT1,CRFTO=0,0,0 then RXFIFO threshold 

control is determined by RCR, else it is determined by 

| 6EH_ | 5 ‘| CRFT2 [BCRO 

coset | 5 | saw sepprtcomeet oP 


MED2 _ |Medium select control 


| 6FH | 0 [| POTO [Polling timer interval. 

If CTFT2,CTFT1,CTFTO=0,0,0 then TXFIFO threshold 
control is determined by TCR, else it is determined by 
BER! 
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4-2-7. VT6102 internal register description (70-77H) 


| OFFSET | Bit__| Symbol |__—Ciescription | Default | ACC 
ee en Se eee a eee LLIN ee eee oe ee ern 


MIICR 


[ton [0 [sib [iret programming sas 5 mansgement por sek [RW 
Direct programming input while read PHY status 
ee 
PMOUT |MDIO out put enable indicator ———=—S~*dYCSCSC*dRW 
ee i 
If MDPM=1,WCMD & RCMD have no effect 
[Ton [5 WER enbiews PHY rest wile ie comple |" 


RCMD _ |Read enable to read PHY, reset while read complete and PHY 
Status is store in 0x72H 


70H 7 MAUTO |MII management port auto polling enable. RW 
MIICR has no effect while MAUTO=1 


MITADR 


| 71H = | 0 [ MADO [MII management port address bit [4:0] 0001b | RW 


71H 5 MDONE |A pause status/control bit, when MDIO auto polling data is RW 
ready, It’s mean MII state of SM is at the end of a auto 
polling cycle. 
[in| 6] SRCER MSCEN=T, stepson oF MBONE [FW 


MIDLE |If MIDLE=1, has not at MII auto polling cycle. 
EECSR 


Se a 

PTH [0 | EDO _[Direot program EEPROM interface data out sams | [RO 

rant Et iret progam EEPROM inerfae das instaus [|W 
ECK {Direct program EEPROM interface clock status 

[Ta [-"3- 85 irs program EEPROW interac chip eee sas [RW 

[7a [4 [DPM Direct program EEPROM mode =| «dW 


74H 5 AUTOLD |Dynamic reload EEPROM content, the Ethernet ID will be RW 

BR aie ace enacacegs (ON 

EMBP_ |EEPROM embedded program enable, reset while RW 

a a a 
EEPR |EEPROM programmed status, 73H indicate programmed. 

an] o7 Crest stots 

[a [ 0-7 [BEGUGO|BebugmodeO SSCS «dR 

[77H [0-7 _[EGUGI Debus modeT | RW. 
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4-2-8. VT6102 internal register description (78-7BH) 


OFFSET | ___Bit__| Symbol 
CFG_A 
RESV_ {Reserved 


78H RW 
78H MIIOPT |If MITOPT=0,without extension clock. RW 
ML 8 MOM Tinttortenwimenenioncece | 
nnn iwms0ahe poecrenmdicatag |b 
always 0 after power on and loading. 
ee 


CFG_B 


LATMEN |Latency timer 
If LATMEN=0, Latency timer disable. 
If LATMEN=1, Latency timer enable 


MWAIT |Master write insert one wait state 2-2-2-2 


[it~ — Rami e a2852 ————|—fav 
79H RXARBIT |Arbitration priority select. RW 
The receive FIFO DMA will be interleave to transmitting 
FIFO DMA after 32 DWORD transaction 
ae a The transmitting FIFO DMA will be interleave to 
Receiving FIFO DMA after 32 DWORD transaction 
a Memory read line support ih 
If MRDLDIS=0, memory read line support 
If MRDLDIS=1, disable memory read line support 


PERRDIS |Disable data parity generation and checking 


ro} 7 JOB TDIS [Die wars fame queuing. Rw 


| 7AH | 0 [| BPSO |BOOTROM size select 000b | RW 


TAH | 1 __|_BPSI_ no BOOTROM 


8K size 
16K size 
32K size 
64K size 


SS 
[soc en yan wie ewe —[— [RW 


BROPT Tie the unused bootrom address MA to high 


7ai—[ 7 MED Mem slot compel | Te 


CFG_D 


7BH BAKOPT |Backoff algorithm optional RW 
If BAKOPT=0,disable Backoff algorithm optional 
If BAKOPT=1,enable Backoff algorithm optional 


Capture effect solution selection -1 for AMD solution | oO [RWI 
Capture effect solution select-2 for DEC solution | 0 [RWI 
| TBH ft 3 DOM |Backoff algorithm random. 


| CRADOM | ica 
7BH PMCDIG |PMCC(0x82) setting test mode, while PMCCDIG=1 can 
be read/write. 
7BH MRLEN_ |PCI memory read line capable. 
If MRLEN=0, no capable. 
If MRLEN=1, capable. 
7BH DIAG _|Diagnostic mode RW 
If DIAG=0, disable. 
If DIAG=1, enable . 
7BH | oO |RW 


Eo ae ae MMIOEN |Memory mapped IO access enable. 


4-2-9. VT6102 miernal register description (80-8BH) 


| OFFSET | Bit__| Symbol | ——Céeserription Si Deefautt | ACC 


MISC.CR 
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[80H [0 | TmOEN [rable sofware tmerOvocoumt ————SS—SCSiSSS~«*drRW 


80H 1 TmOSusp |TmOsusp will be set 1, when SoftTimer0 time out RW 
When SW clear Tm0susp to 0, SoftTimer0 will continue to 
Count. 


[SO | 2 |HIDXFEN [Halt-daplex flow control enable [RW 

[son | 3 roxErE atop tow oneal RX enable 
RESV_ {Reserved 

Tain —[ 0 eabiesoteae tne oat Faw 

si [ PRES evened 
VAXJMP |There is a AUX power outside, for software reference 

Tain} 6 Fonsestlroresottvaersct 

[si [7 | RESV [Reseved SSCS | RW 


STICKHW 
Sticky DSO_shadow, suspend well DS write port 


Tas] sey DST aon: UW by sofware FR 
[san [2 | WORE fregaey WoL emble 


WOLSR |Legacy WOL status 


san [6 fees Reseed ee 


LGWOL |Legacy WOL enable ,status for software reference from RW 
jumper strapping MDS. 


MISR 


[sin] 0PM otware mer oimermpe TTR 
84H TMIINT |Software timer | interrupt 
34H RESEV Reseed Fr 
st _| 3 [ TOWBR [TD WB quove race will ease when TX shutdown |__| RW. 
[san [SSR Spend we pong sats change meraps [LW 
UDPIS  |User defined, host driven interrupt 
gin —[ 6} Dr er defined at arven iterapt [fw 
[san [PW Power ever epotinestmns F 


RESV_ |Reserved 


NI] Re 


MIMR 


= = ee 
FP 86H [0 | TMOIM [Sofware imeroimteruptmask Si «dW. 
[sen [Pr sore inert inemp mask 


RSEV {Reserved 


se Pa TDWBIM|TD WB queue race, will cause when TX shut down mask = 


eo |e 

diagnosis use mask 

[0s cts ven neraptmask 
UDPIM |User defined, host driven interrupt mask 

[gent [7 WEIN Pe ore er in est ode mse |} 

[sm [ 07 | RESV [Reserved SSCS «dR 

[6-88 [031 _| RESV [Reseed SSCS RY 
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4-2-10. VT6102 internal register description (8C-A7H) 


| OFFSET |__ Bit | Symbol [|_——Céescription =| Default | ACC 
BPMA[l15:0] 

Flash address por [15:0] P [RW 

[sen [07 ees freon 


BPMD Flash write data output port 
BPCMD 


a 

90H [ 0 | EBPRD [BOOTROM embedded rad command |__| RW 

[90H | 1 PEs [BOOTRON enbaided wtecommand [| 
RESV_ {Reserved 

ont BIN as re da oppor 

[an [ 07 RS Reseed 


CHKSUM|EE_CHKSUM 


i 
OY 


Pacsopa| ois [Sof tne 0 pag | aw 

oF [0-13 | Softimer_t period |_| RW 
PTNMH |PTNMH{[3: 0] enable epattetn ath filtering 

CaorRai | — 4 [UNICAST |Fhabie UNICAST Ree Fw 

[ADAH [5 HNGICEN ae Magi poke rites 


PEON Enable ils on detected . 


Cams| 7 — [inkOFF [Eablet af doeseds | Taw 
Pawastt [0 [ WOLEN [eegaey WOL.EN shadow TTR 


A1/A5H == Legacy WOL_SR shadow 


Pasi [ 33 re fen 


A1/A5H TEGCY Enable legacy wake on lan RW 
WOL 


Al/A5H | 5 |WOLTYPE| Drive WOL output by pulse(1) or button (0) | | RW] 
auras [6 | RESV 


A1/A5H SMIITIME JInternal MII interface timing 


TESTREG.SET / TESTREG.CLR 
A2/A6H | 0 __| SNORM [All power state capable while PHYTEST=0 | | RWI 


AZIAGH RESV [Reeved SSCS _ RW 
WOLCG.SET / WOLCG.CLR 


RESV_ {Reserved 
Accept broadcast in suspend well 
Accept multicast in suspend well 
PAWATH [6 | SFDX [Full duplex in suspend well 
PASIATH | 7 [PMEOVR| For legacy ws, force PMEEN always over PMELEN 
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4-2-11. VT6102 internal register description (BO-FFH) 


| OFFSET | Bit | Symbol | —Cieescription (| Default | ACC 


PATTERN CRC0-CRC3 


Psoan [ost [eco partes crco TT 


PATTERN CRC1 


Par aan [031 [oR PATTERN CRE rr 


Pac.nri [oi | cRCs parterncrcy Taw 
Bytemsk |BYTEMSK 0 

CBo-BRA [0-137 | Bytemsk BYTEMSCT Tr 

Peer [0-127 pyemsk[pytews 2 Fr 


FO-FFH 0-127 Bytemsk |BYTEMSK 3 
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5, ELECTRICAL SPECIFICATION 


5-1. ABSOULTE MAXIMUN RATING 


Parameter Min Max Unit 


Note: Stress above the conditions listed may cause permanent damage to the device 
Functional operation of this device should be restricted to the conditions described 
Under operating conditions. 


5-2. DC SPECIFICATIONS 


TA-0-7@ JVcc =3.3V 


Symbol 
upply Current — Average Active 


S ase = | LOO | 
IccwLe [Supply Current—AverageIdle | - | 80 | 
| IccLp [Supply Current -Low Power Mode] - | 35_| 

VIL {Input Low Voltage -0.5 0.8 
| In [InputLeakage Current |=. | +1.0 | 
[Wor [ouput tow Votage—Hign Dive ups | —- [0.5 
[Vout [Oupur igh Vorage—tigh Drive Oupas | 2.4 [= | 
FVorn [Oupat Low Voruge—MOS Ouputs | - | 0.1 

| - | Vee-0.1 
ieee 


X1=25Mhz, VIN switching 


X1=25Mhz, VIN=Vcc or GND 
X1 undriven, VIN=Vcc or Undriven 


m 
m 
m 


I 

IOH= -20UA 
IoL= 20uA 
I 
I 


OH= -20uUA 
| +10 | uA |GND<Vour<Vec 


V 
a || 
= 
age ~0.C. | 05 | Vv | 
uA 


TL 
Output Low Voltage —O.C. Output 
Tristate Leakage Current 


Note: These parameters are not guaranteed by production testing, All electrical specification are based on IEEE 
802.3 requirements and internal design considerations. 
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6. TIMING SPECIFICATION 
6-1. PC| BUS MASTER 


1.All of the timing are captured from verilog simulation with three cases : Best/Normal/Worst 
2.PCICLK = 33MHz 


6-1-1. Get TX descriptor 


PCI CLK CC CC CEC CCC CCC 
FRANE# hf li tttdtttrhh 
ADJ 31: 0] Zznxdddxxxxozz 
CBE#[3:0] znxdddddddozz 
I RDY# hhf |i ttlttitkhh 
TRDY# hhhhhhfllierhh 


\@+ tirval 
@+ t fval 


@+ tadval, t cbeval @+ t fhold 
@$ : tirhold 
Symbol Parameter Width (ns) Note 


PCICLK rising edge to FRAME# Valid Delay (7.2, 10.6, 18.7) = 


tadval |PCICLK rising edge to AD[31:0] Valid Delay min:( 7.7, 11.1, 20.0), 
max:( 8.6, 12.7, 22.3) 


PCICLK rising edge to CBE[3:0] Valid Delay (4.7, 7.0, 12.2) Po 


| tirval_|PCICLK rising edge toIRDY# Valid Delay | (4.7,7.0,12.2) | 
Note : 

1.(xxx, xxx, xxx) : (best, normal, worst) 

2.FRAME# hold time for frame#=0 to frame#1 

3. IRDY# hold time for frame#=0 to frame#1 
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6-1-2. Get RX descriptor 


PCI CLK CiOxC'C C'6'C-C CC CCC 
FRAMVE# hf li tittlttltrhh 
ADJ 31: 0] Znxdddxxxxozz 
CBE#[3:0] znxdddddddozz 
I RDY# hhf li ttitttikhh 
TRDY# hhhhhhf ll idirhh 


\@+ tirval 
@+ t fval 


@+ tadval, tcbeval @+ t fhold 


@$ . Tirhold 


Symbol Width (ns) 
| tfval__[PCICLK rising edge to FRAME# Valid Delay (7.2, 10.6, 18.7) Pe 


tadval |PCICLK rising edge to AD[31:0] Valid Delay min:( 7.7, 11.1, 20.0), 
max:( 8.6, 12.7, 22.3) 


| tcbeval_|PCICLK rising edge to CBE[3:0] Valid Delay | (4.7, 7.0,12.2) | 
| tirval_|PCICLK rising edge to IRDY# Valid Delay | (4.7, 7.0, 12.2) | 


Note : 
1.(xxx, xxx, xxx) : (best, normal, worst) 
2.FRAME# hold time for frame#=0 to frame#1 
3. IRDY# hold time for frame#=0 to frame#1 
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6-1-3. Write back status to descriptor 


PCI CLK GOCCcCceococCecCcCccec 

FRAME# hf rhhhhhhh 

ADJ 31: 0] znxddddozz 

CBE#[3:0] znxddddozz 

I RDY# hhflltitikhh 

TRDY# hhhhhhf rhh 
\@+  tirval, t fhola 


@+ t fval 


@+ tadval, t cbeval 


@+ @+ 


t daval t dahold 


@$ ; Tirhold 


Symbol Parameter Width (ns) Note 


Note : 
1.(xxx, xxx, xxx) : (best, normal, worst) 
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6-1-4. Read data into FIFO 


PCICLK C-66-6:6 666 CC OC C6 OC CCE CC 
FRAME# hbIilItltitltittidttttitkhhh 
AD[31:0] znxddddxxxozzzznxxxoz 
CBE#[3:0] znxdddddddozzzzndddoz 
IRDY# hhf lt lililltlkhhnhfltltikh 
TRDY# hhhhhhf ll Ili tltittttittikhh 
\ @+ tirvalo @\ + tirho @+ tirvai@\ | tirhi 
@+ tfval @\ ; tfh 
Symbol Parameter Width (ns) Note 


| tfh — [FRAME# hold time (6.9, 10.2, 17.9) Po 
PCICLK rising edge to IRDY# Valid Delay (4.7, 7.0,12.3) | | 


| tfval _[PCICLK rising edge to FRAME# Valid Delay (7.2, 10.6, 18.7) 
| tirvall [PCICLK rising edge to IRDY# Valid Delay (4.8, 7.0,12.4) 


| tirhO [IRDY# hold time (3.5, 5.1, 8.9) 
IRDY# hold time (3.2, 4.8, 8.4) = 


tadval |PCICLK rising edge to AD[31:0] Valid Delay min( 7.7, 11.4, 20.0), 
max(9.5, 13.9, 24.5) 


| tcbeval [PCICLK rising edge to CBE[3:0] Valid Delay (4.7, 7.0, 12.3) Po 


Note : 


1.(xxx, xxx, xxx) : (best, normal, worst) 


Ver_01 36 


WIA ViA Technologies, Inc. Preliminary VT6102 


6-1-5. Write data from FIFO 


PCICLK CCCCC- CE CC CCC CCC CCC CCC 
FRAME# hf ll itlilitittdttittit tt rhh 
AD[31:0]) znxddddxxxozzzznxxxoz 
CBE#[3:0] znxdddddddozzzzndddoz 
IRDY# hHhfl |i ltlttitkhhhhf il tlikh 
TRDY# hhhhhhf | ti ttt tt ttl title rh 
@+ tfval @; tdahO\\\\\@\_ ; tfh 


\ @+ tirvalO ee ee @\ > tirvall 
\ @+  tdavalo @$. timo \ \ \ @$. tirm 


@+ tadval, tcbeval @+ tdah1 @+ tdavall @+ tdah2 


Parameter Width (ns) 


SH aE 

| _tfval__|PCICLK rising edge to FRAME# Valid Delay | (7-2, 106,187) | 
tfh FRAME# hold time Min.( 6.8, 9.9, 17.5) 

Pe poset ees 

| tirval0_|PCICLK rising edge to IRDY# Valid Delay | (4.7, 7.0,123) | 

| tirvall |PCICLK rising edge to IRDY# Valid Delay | (5.3,7.9,138) | 


tadval |PCICLK rising edge to AD[31:0] Valid Delay Min( 7.7, 11.4, 20.0) 
Max( 9.5, 13.9, 24.5) 
| tcbeval |PCICLK rising edge to CBE[3:0] Valid Delay (4.7, 7.0, 12.2) Po 


IRDY# hold time (4.0, 5.8, 10.3) Po 
IRDY# hold time (3.2, 4.8, 8.4) Po 


eee eee meen ad 
Max( 7.2, 10.6, 18.6) 
WaneTi 198 
Max( 7.7, 11.1, 19.5) 
far 7 108,10. 
Max.( 7.4, 10.9, 19.2) 
Mar( S16 113 
Max.( 5.1, 7.6, 11.5) 
Mar (52,75, 154 
Max.( 5.2, 7.9, 13.4) 


Note : 
1.(xxx, xxx, Xxx) : (best, normal, worst) 
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6-2. PCI BUS SLAVE 


6-2-1. 1O read/write 


PCI CLK CCC CCCC CCC CCC 
FRAME# hf rhhhhhhhhhh 
ADJ 31: 0] Znondddddozzz 
CBE#[3:0] znxddddddozzz 


I RDY# hhf li dllttkhhh 
TRDY# hhhhhhhhf r hhh 
\\ @+ t daval @+ t dah 


@+ ttrval, 
@+ ttrhold 


Symbol Width (ns) 


tdaval |PCICLK rising edge to DATA Valid Delay Max.( 8.2, 12.1, 21.3)  |2 
Min( 5.8, 8.5, 15.0) 


tdah_ |DATA hold time Max( 8.4, 12.1, 21.9)  |2 
Min( 5.8, 8.5, 15.0) 


ttrval |PCICLK rising edge to TRDY# Valid Delay ( 4.6, 6.7, 11.8) 
TRDY# hold time (3.1, 4.6, 8.2) ny 
Note : 


1.(xxx, xxx, xxx) : (best, normal, worst) 
2. IO read only 
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6-2-2. Cfg read/write 


PCI CLK COG CC CCC CCC.CC 
FRAME# hf rhhhhhhhhhh 
AD{ 31: 0] Znondddddozzz 
CBE#[3:0] znxddddddozzz 


I RDY# hhfl?itltttkhhh 
TRDY# hhhhhhhhf r hhh 
\\ @+ t daval @+ t dah 


@+ ttrval, 
@+ ttrhold 


Symbol Width (ns) 
PCICLK rising edge to DATA Valid Delay (8:2,-12:1,31.3) 


| tdah [DATA hold time (5.8, 8.5, 15.0) 
PCICLK rising edge to TRDY# Valid Delay (4.6, 6.7, 11.8) Po 
TRDY¢# hold time (3.1, 4.6, 8.2) a 


Note : 
1.(xxx, xxx, xxx) : (best, normal, worst) 
2.Cfg read only 
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6-3. MIl 

6-3-1. MII TX 
MXC COC GC CHEC CCC CC 
MIXE lr hhh/AAAHAAE 
MIXDJ 3: 0] ZNxXxXX//XKXXXXO 


@+ ttxeval, ttxdval0 @+ ttxeh, ttxdh, 
@+ ttxdval1 


Width (ns) 
PCICLK rising edge to TXE Valid Delay (3.7, 5.4, 9.5) aaa 
| ttxdval0 [PCICLK rising edge to TXD Valid Delay (3.6, 5.3, 9.3) he 
ttxdvall |PCICLK rising edge to TXD Valid Delay Min.( 3.5, 5.1, 8.9) 
Max.( 5.8, 8.6, 15.1) 
| ttxeh _[TXE hold time (5.9,8.7,153) [| 
|_ttxdh__[TXD hold time (5.7,84,147) | 
Note : 
1.(xxx, xxx, xxx) : (best, normal, worst) 
6-3-2. MIl MDIO 
MOC 
C:6C-C’C CCC OC_OC EOC ECC CO CH/C’S CCC OCC 
MIohfrfrfrhf lll ltltirftt/Adttterhh 


All of MDIO signals transition occure in negative egde of MDC. 
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6-4. BoOoTROM 


6-4-1. One Dword bootrom access timing (with delay transaction) 

PCI CLK 
ccecccccccccccccccccccccccececcccecccccccccce 
FRAME# fr hhh hhhhAhhAhhAhhAhhAhAhhAhhAhhAhAhAhAhAAHAAAAAANHANHAAhN 


IRDY¥# Hf lll ltitti irri ttittittiti itt ttt ttitittttttttikhhh 
TRDY# HhhhhhhhhhhAhhhhhhhhhAhAhAhhhhhhhhAhhhhhhhf khhh 
BPRDF Hhhhhfl ll rhAhhfllilrhhAhflllrhhrhflllrhhhhAhhhh 


MA zzzmddddddomddddddomddddddomddddddozzzzz2zz 
MD ZZZZzZz<" ddo0zzz< 


” ” ” 


ddozzz<”ddozzz<” dd0z2ZZ2Z22z22Z2Z 


> ttb 2. top? + tbbz ? +Z tb @ 
$ . 2 tab + ? tba 
Subd 
The PCLK rising edge which latches FRAME# to BPRD# (485, 487, 492) 
is asserted 
os MA ready to BPRD# asserted (29.5, 29.4, 28.9) sl 
BPRD# is asserted a aE 508, 508) (299,298,298) 3, 
—— (DTSEL=0) 
aos BPRD# deasserted to MA deasserted (29.7, 29.5, 29.2) | | 
BPRD# is deasserted between two one byte bootrom cycle (510, 511, 512) 
a BPRD# is deasserted to the PCLK rising edge which latches (145, 143, 139) 
TRDY# 


Note : 
1.Delay transaction control bit : PCI cfg/7ah/bitS 
2.(XXX, XXX, XXX) : (best, normal, worst) 
3.DTSEL : PCI cfg/7ah/bit4 
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6-4-2. One Dword bootrom access timing (without delay transaction) 


pad kK cc cc cccccccccccccccccccccccccccccccccccccccce 
FRAME# f rh hhhhhf rhhhAhhhhhAhhAhhAhhAhhAhAhAAhAhANHAHhAE r hAhhAhhh 
I RDY# 

hf lll kKhhhf lll khhhAhhhhhAhAhhAhhAhAAAAAHAHANhEI I III k 
TRDY# 

hHhhhhhhhhhhhAhhhAhhAhhAhhAhhAhhhAhhAhhAhhhAhhAhhAhhhhhhef vr 

STOP# 

hhhhf KhhhAhHAf kkKhAHAAHAHAAHHAAHAHANHAAAAAHRANHANHHAANHAhAN 
BPRD# 

hHhhhhhf ll ilrhhhf lll rhrhhrf ll lrharhft tl tl rp hh AA AAA 

MA 

zzzmddddddomddddddomddddddomddddddo0zzz2z2z2z2z2z2zz 

ND 
ZZZzzz<”"ddozzz< 


” ” ” 


ddozzz<”ddozzz<”" dd0z2ZZZZ2Z2Z2Z222Z2Z 


STOP# 

hhhhfrhhhhhhf rhhhhhhhhAhhAhhAhhAhhAhhhAhhAhhAhhhhhAhhh 
5 ZZZZZ2Z22Z2Z22Z22Z22Z22 tre ZZZZZZZZzZz@ 

\ \ \ @+ t sval @+ tsh 


Symbol 
| tff |The initial FRAME# to the second valid FRAME# min (3300, 3300, 3300) | 


| _tsval _|PCICLK rising edge to STOP# Valid Delay (5.4, 8.0, 14.1) Sa 
STOP# hold time (3.8, 5.6, 9.8) | 
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6-4-3. Embedded Flash Cycle Timing 


A. Flash Write Timing, WE# controlled only: 


!z?Tas +Z2Z TAH zz? 


o-t 
NaQqanr7 


TAS Address Setup Time 116 ns 


TAH Address Hold Time 


3 
Twp | BPWR# Pulse Width 
TH _| Data Hold Time 


B. Flash Read Timing: 


+ZZZ2ZZ TAA ZZZzz? 

+Z Tas @; z Trp z? 
MA[15:0Jzznddddddddddddddd 
BPCS# hhhhf lI }tTttltittittirh 
BPRD# hhhhhhhhf ll I1tlirhhh 
MD[7:0])Z2zzzZzzzzzznddddozz 
+Z? Trp +2 T 


OZZZ 
hhhh 
hhhh 
ZZZZ 


DH 


Symbol Parameter Timing Unit 


TRP BPRD# Pulse Width 330 ns 


TRD Read Access Time 230(max) 
Daa Hold Tine 
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7. APPLICATION SCHEMATIC 
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VT6102 
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A. VIA Technologies, Inc. 
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8. Package Mcchanical Specifications 


23.27/02 


N 
a VT6102 : 
ie YYWWVV TAIWAN = 
== O LLRLLLLLL © 
123 = 
0.75TYP 


I 


10.3) 


23. 2t/-0 2 


Oj 
0.16 fos 


o~10" 


ol 0.5+/-0.2 
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